Epigenetic modulations in early endothelial cells and DNA hypermethylation in human skin after sulfur mustard exposure.
Victims that were exposed to the chemical warfare agent sulfur mustard (SM) suffer from chronic dermal and ocular lesions, severe pulmonary problems and cancer development. It has been proposed that epigenetic perturbations might be involved in that process but this has not been investigated so far. In this study, we investigated epigenetic modulations in vitro using early endothelial cells (EEC) that were exposed to different SM concentrations (0.5, 1.0, 23.5 and 50μM). A comprehensive analysis of 78 genes related to epigenetic pathways (i.e., DNA-methylation and post-translational histone modifications) was performed. Moreover, we analyzed global DNA methylation in vitro in EEC after SM exposure as a maker for epigenetic modulations and in vivo using human skin samples that were obtained from a patient 1 year after an accidently exposure to pure SM. SM exposure resulted in a complex regulation pattern of epigenetic modulators which was accompanied by a global increase of DNA methylation in vitro. Examination of the SM exposed human skin samples also revealed a significant increase of global DNA methylation in vivo, underlining the biological relevance of our findings. Thus, we demonstrated for the first time that SM affects epigenetic pathways and causes epigenetic modulations both in vivo and in vitro.